One-dimensional model description 29

Future forest composition 30
Stem density of aspen trees at UMBS and relative proportions of hardwood and pine 31 species and size were estimated in a 1.4 km 2 area of the UMBS forest in 2010 by measuring tree 32 diameter at breast height (DBH, 1.37 m) of all trees with a DBH > 8.0 cm in 101 -800 m 2 plots. 33
For this exercise, all aspen trees were assumed to be replaced by either northern hardwood or 34 upland pine assemblages of like DBH and stem density. Dry leaf mass of each of the 35 replacement species was estimated from biomass equations developed in the Great Lake States 36 or northeastern U.S. in the form M = aD b , where M is foliage dry mass, D is DBH, and a and b 37 are species/site specific parameters (Ribe, 1973; Pastor and Bockheim, 1981; Young et al., 1981; 38 Crow and Erdmann, 1983; Hocker and Early, 1983; Perala and Alban, 1994; Ter-Michaelian and 39 Korzukhin, 1997) . From the 2010 census at UMBS we found the mean DBH of aspen trees was 40 25.0 cm at a density of 22300 stems km -2 or 32% of the trees in the forest. The proportions of 41 species in the pine and northern hardwood assemblages were determined from the 2010 census 42 and foliage biomass estimated assuming a complete replacement of aspen with either pine or 43 northern hardwood assemblages (Table S1 ). For scaling emission rates for temperature, average 44 β-factors for the two future forest scenarios based on the projected forest composition and 45 associated individual BVOC emissions. For the upland pines future forest scenario, 46 monoterpene (MT) and sesquiterpene (SQT) β-factors were calculated to be 0.19 K -1 and 0.14 K -47
BVOC emissions 53
Normalized fluxes, measured during branch-enclosure sampling, for the three emission 54 scenarios (base, maximum, and minimum) are shown in Table S2 . For isoprene, emission rates 55 were scaled by -30% for the base production rate scenario, with no scaling for the maximum 56 production rate scenario and scaling by -66% for the minimum production rate scenario. 57
Previously, Pressley et al. (2005) reported an uncertainty in isoprene eddy covariance 58 measurements at UMBS of ±32-66%. However, similar to the modeling study of Ortega et al. 59 (2007) , morning (5:30-10:30 EST) isoprene emissions were overestimated; therefore, for all 60 production rate scenarios, isoprene emission rates during this time period were also scaled (by -61 9% to -83%, with 0.5 h resolution) according to previously documented average overestimations 62 by Ortega et al. (2007) ; this adjustment is not reflected in Table S2 . For MTs and other BVOCs, 63 the base production rate scenario includes scaling emission rates by +107%, with scaling by 64 +107% and +10% for the maximum and minimum production rate scenarios, respectively. 65 Ortega et al. (2007; 2008) previously reported a measurement uncertainty of 27% for these 66 species, as well as reported average sampling losses of ~20-30% [range of 10-80%]. For SQTs, 67 the base production rate scenario includes scaling emission rates by +130%, with scaling by 68 +130% and +10% for the maximum and minimum production rate scenarios, respectively. 69 Ortega et al. (2007; 2008) previously reported a measurement uncertainty of 50% for SQTs, as 70 well as reported average sampling losses of ~20-30% [range of 10-80%]. For the MTs, SQTs, 71 and other BVOCs, the maximum and minimum production rate scenarios also account for tree-72 to-tree variability during branch enclosure measurements, as well as 95% confidence intervals 73 associated with the measurements of mean green-leaf dry mass. In addition, for temperature 74 dependence scaling of the MTs, SQTs, and other BVOCs, upper and lower quartile β-factors 75 were applied for the minimum and maximum production rate scenarios. 76 77 Calculated NO 3 concentrations 78
Nitrate radicals are primarily produced by reaction of NO 2 with O 3 and generally 79 removed by photolysis and reaction with NO, as described by reactions 1-3: 80
The NO 3 production and loss reactions included in the box model are described in Table S1 
